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Our work has mainly shifted to DNA transfer in E?aci?lus subtills. The main -- 
line of work continuing with E, cnli is Dr. E.M. Lederberg’s study of deletional 
losses of genes of the galactose complex from exogenotic fragments. Many hetero- 
genotes initially containing fragments that span the entire sequence of galactose 
genes throw off progeny which have lost parts of that implement. A map of the 
galactose genes based on the deletion pattern has given a sequence roughly analo- 
gous to that established by other methods, but many anomolfes remain, 

For the B, subti!is work a substantial library of mutants has been accumulated am--.-.- 
and are routlnaly tasted in a99 convenient combinations for lfnkage. Most of the 
mutants affecting the biosynthesis of aromatic amino acids are lin!ced on the same 
molecu?e of DNA. Dr, E,W. Nester has established their linkage order by three- 
and four-point mapping tests. The genetic sequence of the markers tends to corres- 
pond to the biosynthetic steps. However, one intercalated segment within this 
molecule concerns a step of histidine synthesis., Further more, mutations have 
been found in which the synthesis of tyrosine isrrepressed by histidine. The 
repression phenomenon gives us a uniqq.?e opportunity of determining whether these 
controls are exerted by direct combination of the repressor substances with the 
genie DNA. The we91 established linkag e of markers in the tryptophane pathway 
has allowed an examfnation of the molecular conditions for linkage, 

Larger DNA moiecules containing several linked genes can be sheared either 
mechanicaily 0; enzymatically into smal?er segments in whilch the individual genes 
remain active, but are no longer linked to one another. 

The DNA of B. subtilis is compositionally more heterogeneous than DNA fram 
some other sourcer This is manifest by a significant broadening of the DEJA band 
in pycnographic separations in cesf;t;n chloride solutions. Spectrophotunetric 
studies on the fractions, together with their thermal denaturation patterns 
suggest a variation in composition of different genes from about 4~45s GC. 

We do not know much about competence whereby properiy treated cells obtain 
the capacity to take up DNA. The competent cells appear when the culture begins 
to lyse. The competent ceils in the population, which rarely but occasionally 
exceed a lave? of ?$ of the population, have the following properties: they are 
substantially less sensitive to osmotic shock; they are somewhat retarded In their 
growth and the&&-e more resistant to killing by.penicillin; they sediment more 
rapidly and may therefore be larger then the typical cells; and they are rather 
more sensitive to killing by high temperature or exposure to erythrosin and 
1 tght. These obscrvaticns point to the zmpetent cells being atypical in their 
growth properties, but do not yet lead to a comprehensive picture of their 
distinction. The competence but not the viability of the cells can be abolished 
with either periodate or with pronase; this suggests that the receptor substance 
may be a glycoprotein. Competence is significantly reduced by exposing the cells 
to glutathione. 
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-.SEXUALITY IN E. GOtt . .: 

F-Prime Strains ‘(f!i.toia, Sneath, E.M. Lederberg):i S&e s%reinsI&.;&col3 
K 12 had been noted to be highly fertile in an unstable fashion; .for the POT 
part they had been f~o’lrted 4$y :in;d~j:.re_ct;seIection (rep1 ica~piating) for high’ 
ma12 ferti 1 ity. When crossed to &ac F females som of these gave unstable 
Lac rec5nnpinant.s :segee$ati2g L.aa progenyi Thi s,! process ‘WE& -remtnl$cent of 
our previous observations on heterogenosis after transduction of Gal by lambda. 
Further studies indicated that fh&F..‘Jpjlrtidle~ ntially co&srned uniquely with 
sex-determination, could be&me associated with a chranosome segment, which i,t 

‘then transfB;:x,eti “ef .ctijugatiah:ivi:Eh very hi.gti eff32iency.-V-.9imi lar .l?iiidings 
have been FrubPl’shed’by’AA4~~;b~ and JqcObi. ur&r the head.iiq -of F--eplscmes. .’ 

‘> . 
Attachment Sites for F (Richter). Most female strains are infectable 

wl th .F .t@ beoGstanda:rd-?? .maks.L,.. lbh’suqh r&ap,,;r:P:behaves as an extra 4. . . . . . . : - L..!.., 
ch,r&ao~Pditil;, part3 cje &h I oh ‘i&k i ~~&‘t’;;;ihek. to *the’, chrtznosome and med i ates a 

;~nJ~a,l~.;functi~~~‘~..Sp.eciai female straI.nS tire%ound. to have s.ites with .a ‘.>-- 
high aff.L#ty :for:.‘infe’cting, F: particles.‘; 
,of a sp$clfik,.Hfr character;. ‘:: .,- 

leading to the prompt Gtablishment ‘.... . 
:.;: 

Is F+ Fertility due to Mutation to‘kfr? (Lederberg). That some can be 
:attr@ut+ .tq ,muf&t.i+n is indub~~?%~ Hfr mut,$$t$. a,re: 1 soltied:. from F+ 
.cul t@+s;-. . )tov~eve~$ fh:? s’; effort often ~a.f)$;‘&;i”&$y Hfr .dones ‘appe&r to 
bes.high:jy &tstablr$+..? plat.i’ng. of F -:ce.l is into ,,lawn+<of F-. ,&ndfcators showed 
a.h,lgfi‘ s~c~.de~~e~af;F’.?nfacti!r?n of the iac~bi?~~s’~as’:iepMted orlgitiaily); 
‘Hfcj f .‘- proget$e%.~% ,the a*e p3,ates;dikJ +iot., refuting- +hc’suggest !oq that the 
transfer’ of’ F.’ is by. $9,&e supe;‘i,t$e$t ion-of the cross..‘. 1 That 3.~~ the :mat.in$ : 
recanbfa~ti~t~ldi.ti~,,ce.ll: in &oot F X.‘F .crosses:if GlnfectiVb, mijke the 
tyD5’dal Hf r mutant. ,Hqweye~,:;al’,l ..interniedYate degi-ees: of rtsbi.*i i tQ of the 
F/chrcmoscme assocfaticn ‘are Tndicateh. . 

1Di.sfnfect ion o’f”F ‘$41 rota). Hi rota -h”ad .previo&S$&n& that.T.Fy .cultur& 
of ‘El.coi i ‘:lost th&+,F: character when:cultivated .i~ the~.presence of-:‘ac~id?ne 
wesi Exam itlst’i on -, @6’; sm&~‘i*%i’ones ‘J n ml ciodrops veri f i ed that th 1 s” was. &in 

4’ntiti&d loss’!8i?d not .&;seIection of.‘spontzaneous $~~.mutents.:. While. the Jtrpown 
rekti:v.it,.y of acri.d$ne:.oran:ge with ritic1e.f~ ao3ids. is juggeftfve, wo coul.d+ devise 
no exp%it’ proof. %4&t’ ,F i.& DNA or f$NA, one of many frustrations .at.. reducing-. 
E$:..co%‘J. &s@ics ta~chemis.try. _ I. 

:~,~:rD~vlri~i3‘rati~ sf na:l.e~~Cet~ls~..CS,.~~t~),. Atiridioe~orangt, rmoves t.h&:‘F:-; 
par:&#~te~:Pbutr :does not .‘.ieq@lf~atel y destroy themai.e+eact Ivb $urfa& o%..Ft’ 1’ 
cei 16; ‘Conve~sely,~ per.iodate inact-ivetes- a. m~lI‘e?rd&to~~.. but d.oe4j riat; attack 
the F particle, ‘viz, maleness regenerates o&further lncubdtYlob OF-~.hd’tfsated 
cei is. This clue should have led us to the deiineetlon of a specific receptor 
substance, but efforts to establish an assay for this, e.g., the blockade 
of female ceils were ,singuiariy frultless. 



Genetic Classification of Galactose Mutants (E.H. Lederberg). The X-gal 
transduction system was exploited for a study of gene-enzyme relations, initially 
in collaboration with Kalckar. To make the systems useful for biochemical study 
by a number of workc.rs, thd,.mutant$ -had. to.be classified, especially in cis-trans 
functional tests, and homogenotes and HFT test lysates established. Cistrons 
relating to each of the enzymatic steps in galactose utilization (as established 

.:. by.. kafchi.) tire- identified, . : _, . .*: 
:.; .:. .‘. . , 

.’ :gfnase. .: . Ga} ..+ ATp-.: ? Gal -1-p + .ADb: 
,. :. :. 

: : : . . 
1_ ” .:.r : 
. zGal:dl-P .$; UDP--Gi’u ‘:F 

-. 
> G,.tp,-p +&)p&; :- . . 

; .J.T _ . : : :. : .’ 
uDf.6til. < z-2 UDP Gltt . . 2 : 1 . ,. i.;. i; ! . . __ : _, ,, f ‘. - ( , 

In addition,-contrary to then firm-id&as, point-mutations affecti-i# .a11 three 
functions wkre-pfoulid~,’ and <attributed to a fegulatoiy. system, now.fomulated : 
as an “operon” 

.‘:Biochemica~-Characterization of Gal mutants-(Soffer),:, 1.n .parallei with 
the;,clstion tests’, .arange of-mutants %as -screened for-ienzymatic defect-; -.ma!nly 
by.-K$lckar? s Fmethodsl The ol’assiif icat.ion was- genera.1 ly concotdantzwi th,theci stron 
t&k. .: However, .many Gal mutanti .tend. to..uadergo solution: for;: supet imposed~inw 
tations of other ste ps, requiring cautious control of..the genotype.ofSstra.bns 
as;actually used for,biochemical study. . . I. .’ . *.’ : , c. _.‘. ._I _ . . . L _ I .: :_ . . . 
‘2 ~_’ belet~ionel. Losses from Gal;+ Exoqenot~as. (E.G..: Lederberi) :’ “The:. trksduced 
f,ragmeritsk e.g;.i‘ in’a:~sysEem :Gal+ : _ . -x Gal - -++5> Gal+ /Gal: .genetal~ly~ span 
ttic&Jiole set-- of ‘“Gal genes;- .:.On: occas ioti; c3 ones of suche~terogenotes throw 
ptog&ji. that are -stll4 hetetogenotic, but have 4: resitricted content ‘of, .Gal 
genes. in the-‘exogenote, ..the variation iesembl ing .segmental delet-.i~on:.of’grea~er 
ci(i IesS ‘extent e ~~-~e,delerton-patter~, has been used.to try.to map the Ga,l’:... 
genes 3 $&th, -pr;rki:.: .ej succeis;-’ .Dr;- E, Calef (Pavia) had ipdependently~disoovered 
sisn”t.iar.‘deletOorts- a’nd a ;jbi’nt publ~kation’ is king- prepared. .: .: :. . j 

* : 
immunogenetics of E. coli (Orskov and Orskov). Strain K 12 is unsuitable 

‘for serologi&C. ati&.iysi.s’.: But Kauffmsnn: and. the. Drskovs have, .establ.ished an 
el kbdrah +erot-j$ ing .schenie 32~ the spec i es E l :. col i i n ‘which rei’&l&w+,i.~al 
patterns bthhd: Wt.’ /i systematic survey 0%. serotype.sttarns shocsed ino ,&gqalat ion 
‘~~~n’,sir;o.l,‘ogical- .type’ and triwsabi 1 I.ty.. ;At; f:i+st only a .few.,per cent..of 

. ’ %rains”‘weWe &el’ieuM to .be &rt.i.Ie., but imp-roved :techni~u&s..have rais@di that 
‘e&&t&z ~t’o~~~~:ci$dt.?-~y~. though tiny: strains- shoN .a’ 10,~ productivity, uith..some 
partners. Attempts ‘ilo map the antigen genes Were hindered. by many ;teoh@ical 
difficulties. They were eventually located in the most inaccessible part-of 
the,‘map; -ati ~r%c&nb~tnati:c&I~~f’-0, K,’ anda H-determi.nants8est&l i.she$& ,: Dn. the 
basi*s of t&se studies., ‘the ,Orskovs -have su,hseq&&i3’ &d-&l iihed a,:un-ique 

‘, F-defMmfn8d ‘ant iben which!may .be equjvalent. to: the: ma.le-receptor, and al.lWs 
another approach’to its .ass&y .and locdlizat ion.’ 



Deletions of the Lac regipn (Cook), Mutants affecting D-galactosidare have 
played an,4mportent rolexthe development of cur.rent ideas on gene-enrm. 

.er$a.tjonships, .,..b+t of .these arepoint mutants affecting one -of ,fhe!,r- G&etims - 
‘In Horio;d’ s ‘fe.r@$$!ogy,, y.‘: (.permease). z” ‘(‘enzyme structure) ‘I 7 (‘i~~‘ibi)jty). 

“@&ther,,$ne.,&tants arre 07 (oper&zirj regu’latihg the. functlqn bf ‘Qlb w@lc 
s#t (opwn) l ,A few ,~ta,ntsz ,were shown 40: behave 6s d&l&I,*,’ *en.. 
tested:‘b’gc..r&& scafe. recemblnation. analysis.- It was, hop& %hat’ the’ deletions 

,Fu,l’d help’ io“the fink,. structure. mapping’of ‘the:Lac- region, but most;. of then. 
‘proved to; be very 1 arge..‘&.zt.. coextensive los%&3~“poi nt iti$’ to.’ s&e ‘structuraf 
,pec&l.iariiy in the one,,~.train:.in.which they-freque+ly’ocour. ‘T&,d&letlons 

“have. however -,beep .partJcu!arly useful, in PAysiologita~.‘:‘studiej ‘in *Pardee and ..3 
mo s’ a .ratorles and, ip!:the study of..Pl .hransduit~io~“~y”Lu~ti; 4. vep 

8 b’ “,, b6c -4 

fe+ smal’j] and.:diagnostieal lyeusefui deletton&‘were.fdund. One of these,has 
a put’e’.r.ei’fett:;aI.though it .mqumpasses<A number .of poi& ‘mutat~$ns &ich .have 
both i ‘and..,y” effect$ iTunt i 1.. nau attributed tb4n ‘!oper%’ ‘s&&m+ . . The 
model ‘may, be too s.hnpie,.- - 

.: , . 
<*-, 

&++f:.& .E”& :‘.- ” e -Act&vi ty. ti Sintile ;CeI.l s and S’inqle Molecules (Rotman). 
‘&e&t s&lies of en&no qct.hvCty.+ireat; ‘an errs&nb?e of, ce? Is or .m’olqcui~es as 

“‘W’they are h&K&eneous’.,‘.pr?d can givi3 only. ari- a&rage picture..@ p;‘b$ti.c’le popu- 
lation. Metilods to examine single particles would have wide ap~licat’ions. 

,Such a method has: been developed for D-galactosidase involving thy vse gf de- 
r 1 va.t.1 yes: of f.1 uows.cej’ ;5-: .I&,+ a m i croscope+~y@-mt.,ri c ‘+tW. : Th$*zymg ., 

1 ral~ease.4 ‘fluor&@‘n.t ‘products ,from a.npn;fil~l~ei,cenf’:swb’strate. ’ The syj:tem 
‘!‘&s.. o~‘~‘&na,i.&’ &&i~ned to-study. single- bacteria. i’n the mi crb;i’rbp,let~ but: -Was 

36 sut&$ss.f~l thgt. i ti:; app.1 ).c$t$b;n^ .to single enzyme mole.c5.1& jeer&$ f&$f.ble 
?bnd .&@S’;‘., 1 ri:“f;arit:;;,accomp1kshed.. . . Enzyme solut itis’d i luted’. tb a ccncentratibn of 
-t% Q~~+i’ $one mo!ecuje, pejris~ple,drop.let;‘showed~:at pbjsslbn ,dS$tri,bution of 

“f?uorescen$o, rhtensity. in good,‘accord.tiitii thi,s expectation, a@,,y,erlfying-, 
I tihe tut&i$& number of the mvzyme. Another; eppl 1 cat j&. of ‘the:mi$fhod rje; to 
‘&+u”ttiqt ‘ttis.rma,). ~n&$,Lvavagi,on .:.has’.ah ail-or&n -e.ff,ect.‘:oti. the ‘q3i3Ity .of 

sf,i%&lq +z.ylU$ jnoieculgs f 2: 
..[ ;p; p” erri.+ .,-,zyo$+,s ,.ertmm imdleculks whi’ch are un~iforrnly deljyes’scid, 1.n activity, J ‘b 

Qo thd ‘other hand.;,.:&.mutarit: jtraiir-‘of E. ,&~1.1 __. 

:‘,q”t” oi .tii 1 +tj f” of -In+ 1 ve +nd fu 1l.y act i $8 in01 ecu l’es i : ., 

GENETICS d~+‘sjiiMO~Eufi 
Control of Flagellor Synthesis in Sa!monella (lino and Lederberg). The 

alternation of flagellar-&ases in dlphasic Salmonella had been shown to 
depend on the,change of state of a controller gene closely linked or identical 
with the H antigen determinant, Two complexes of genes have been discovered 
through th8 examination of a number of naturally occurring as well as laboratory 
mutants. 
factor, Ah 

One series is linked to the Hl determinant and includes another 

I’ 
necessary for the manifestation of whatever allele is present 

at the H, ecus. in addition some factors necessary for the development of 
at?y flagella are also 1 inked to Ii . The Ii complex includes the alleles 
at H which define which of a numrfer of alternative proteins will be fabricated 
intogthe flagellum when the cell is in the H state, the already mentioned phase-2 
controller, an Ah factor , necessary for’any manifestation of H analogous 
to Ah 

b’ 
and finally a Vh factor which regulates the frequency wlth2Aich the 

contr ller oscillates to2allonr for the alternative manifestation of the H2 vs. 



thk,H.* ‘I.ant igep ?. In,,addi tion 1 ino has subsequently characterized .other ‘modi.fiers 
. ~of~$plh.~.m&&Nogy of the .f’ri;gel La-and .Stocker .has demonstrated .factors contiwll ing 

t’k~~~~~~~~~r~:c~erdi~~l~-c~~nposit~ion,of the flagell-a, .e;gc, the tithylat’lon of: 
‘ly%C.r& ?Al-togather jt leasta ,dozen d,i stinct genetic .functiono in the f l&gel lar 
system eve‘. *en c4@egor i,zed. ,.AIthoughcomplex the’ system has.ddflirite rules 
.@:I+ ,ae followed ,strict.ly. by the overwhelming majority of strains and ‘&able 

’ ono:.:tq .under.stand some genotypic &n.analJes that havei arisen-etther ‘i’n the labora- 
tory .or rn, natura.1 populat Cons. For example, .one straSn bf Salmonel la paratyphi 
5, @ortunat,ely very s,.luggish-.in j,ts phase variation, .has :e$erietic& ‘a duplication 
of the H locus so- that, tierivatiive strains. carrying each of two’ typ’i,cal’H ’ 
al 1 el’os , c an j+. i sol.ai: 23.. Rurthermoro .one- of t.ho-H,, al,leles ‘is’ serologica .,l..y 1 
tnd~st:ingu:lsh.a~,le,. fr@$:. ttie .“,l ,Z’ factor ‘which .is nistankit ly an al le’le.‘bt H ‘. 
The :suggestion. that .the I$; and. .Hi loci retai,n’ ‘scme dagiee .of ,siutual hvi.og$. 
is supportad by the-unime accurrence. of:a recombinant ‘in,r$ich the H factor 
cross over into the H ragion and behave subsequently as H . 

e 
It ‘wou d be impor- F 

tant to know whether he change of state was strictly a nu, leic (nucleotide 2 
substitution): phencmenon.or whather epI,~r,tcle!c-.tbn.trols: are. invo,lved;:.-Unfortunately, 
we can ,%A v specu t’a.g.2 in the .absence of more 1 nc i’sive techniques f ‘k: the ,geliet i c 

I chemjstry of Salmonei la. 1 ‘:. 1:. .: ‘. ‘.I ..‘. .* 
: 

. . : 1 . . . 
’ - &netic’:&t.l’~s’i~ & Salmonel.la Strains: by Ci-being (Atkins&)oMakela,’ and 

i .M . . @darberg) . , ..Heppi ly: superseding. our own previousl iGdat ivi?’ reports, Bai-on 
and ,others have succeeded, in crossingC.E. co1 i:‘with SdlMnella &k!;the?: $,onie 
Satmoe !a stra.ins ,wi.tb one’&other-. With the help of, fhi s dqstirence,.and ak first 
w~thsome-of ,Baron’s stcaina,Cwe hoped to.establish; crossability ‘am&g’Salmonel la 

:. strains *that might -assist Sn the atislysfs of the. f#agGFar .system:..S~b’~~ue;ntly . . . .; 
we found. the I? ma!e.determinant to.be especially usoftil for confeiring”con)u- 
gabi.lzify:on .the Salmone?.la. strains we Yweie speci-al ly. interested in: : The ‘favorable 
effect. >of..s,er&aj transfer .of :the F 13 .particle- from one’Salmonb1’la to another in 
enhancing ,further. ,G?ti l.tty suggests ,sc#ne kind of host modif ic&ic& .or. $artial 
segmental .exchan.g~., ,i:,atween the F 13:and the indigenouschianosane;. “Howover, . .,. 
the..F :j’$ ‘fi~~rnent..:i17;dllZtuTiate!y. has a very low capacity to transfer’+ ‘chranosane 
re$ion concerned wrth antigen.determinatEon , and:new F-primes must -ho sought -on 
the same principles to make any headway In immunogenetic analysis. 



Di@ TRANSFER. !N OACi LLUS SUGT I L IS 

hiwe gd&.i Jr shJfted most of our effort 
of-!‘giq+1 ly d,i scovered ,by Spizizen. ,: . 

out 11 ne of the work wal ,to ‘prepara a &umber’ of 
i’ve’ studles of’: their tran;formation behav.iGr’ 
o.f separating the DNA corresponding to,‘@c.h 

Salmonel l&.trahsduction; ‘tie.antjcilyiate$ :. 
that 1 inkage might ‘eventually be found but only after a tedious and extensive’ 
search. As i,t happened the h.i% marker, was among the first.. mutants to :be iso- 
lated in an i-ndole;;requ,i:oi.ng. stra.in, 1 Subsequently the two mark&rs’.were fo~~:d. 
to be cd-transferred at a frequency as high’as ‘7’04 and the’ conclusion .that 
they wore. 1 inked became inescapable; That ‘is, the stat i stJcs of, transformaffixl 
leadi to ‘the Inference’ that the s&me ,DNA’ mo!hcul’e, carries segments correspon,ding 
to ,a ‘step ‘l’n ‘the bibsynthes’is of e&,th of these t,wo amino acids. In further 
workwe h&c:espkc’ial?y concentiattid on the S%operFles of this linkage.grou@ 
andihave B.&en able ‘to’ fddentify and,, fentativ&ly locate a considerable numb&r of 
aZfdi ti onV$V rna.i,ilerilalcdt..~.ln~ t&“&e ‘foj lotiin’$ map. f _ 

213. ,,. 

. It ki’l.‘i I-e not& that -most ot these marKers.‘are concerned wttn various 
‘.st@g, In the I-,iesynth&sis*of tryptopharie, phenylalanlne and tyrosine, ‘i .ei, the 

artm&ii’~~ino’acid’3; Hd\;;ever’;.:‘additiona~ mutants involved ii, phenylal&$‘in& 
synthesis ‘haLzi be&p found Gtil’ch are not cl&ly 1 ink&l:‘td this*se&erit +nd’ 
ttie significaiicb~of the lntercllation of the hist’idirie tirker re&,ios enigmatic. 
These stud-i&s.have’by :fi& means reached the point where wo’ can. be sure that -the 
l&i r indicat&!‘are $truc%ur;sl genes contro’c ling’ thb.aminb acid. ‘seqtience.optht+ 
cbrrespbnti i ng’ en+inej; .‘Wd note further the mu&ion for’ I?ls~~d.~ni’jdhs!t-~\i’ity 
which, ,being+ relieved .by tyrosine, points to an’lntetirelation’ or~cbnbuslon in. 
the’ r’epression .of- biosynthesfs of these aaino:acids. Mutants’ affect’lhg . &-om2tt i c 
amino acid: b:io;jyhthesTs’were’ systemat-ical ly sought ‘on the- e$e?t&‘iti ‘thdt, they 
had a favor~ble..chanc& of being 1 inked ‘so. that ‘+he.fwither e’n!arg&ment *of this 
1 inkage grourj i 4 not ‘bl t&ether accidental’; i(tJ&ste’r, ‘Schafer ‘and -Liderber$) 

. . .:t i ‘,. _: : ,,. (. ; 1 ;: ,.:. i. : . . I 
A second liti,ktige group has i*eceritly bcen’found’by the a$$1 icat’lon of 

similar ‘principles i4: th? s~.cbmprt s&s, markers for ‘various .earTy steps in ,‘the 
biosynthesis of arginine. .’ _* .-. 



’ , 
Breakage Of 1 inkase’;~rb~s”~~.:~~~~~‘ic~~.,~s~~~. . . The ttarmatfc” 1 ;nbge 

group offers an unusual opportunity to examine the mo lecular conditions for 
i 1  nksge,. 8y treating DNA-solutions in a  m icro-homogenizer tbe DNA can be 

have been confined to the necesaary:gaeparat 
inactivation of the transforming activity. 

-+fhe -oucprJsi.rrg.,~.f~..~f,~,~si~~arabi~ re$uction in the viscosity (characteristic 
:.:Ghain, !eagth?) with ‘now inappreci&ig i”ii%s of ~~~“a~t~~irv-o~rira~p~me~.~~tsr.iai. .) : . 

Mo lecular fractionation of B. subti’lis qenes (Genesan). The DNA’of’.B- 

Fr act #ens corresponding to’ lhe !” ” 

subtilis 
is compositionally more heterogeneous than DNA from many other bacterial sources. 
This is man ifest by significant broadening of the DNA band in pycnographic 
separations in cesi~~~ chloride solutions. 



1 solation of Nuclei.. There i s , 1 itt..!e ..direct. .evidbntie- wheth$& the e$tire. 
DNA..of. the’ Mteri’al ger$ne (wh.$h. epjqf.-wnprise about.300 of-+$ ~@,lsc~.l~q 
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on the transfer of motility to single cells, partly in order to an&er the 
questions of the previous paragraph. His work along thesa.lines is continuing 
in London. 

Competence (Fradkin) . One of the most mysterious aspects of DNA transfer 
,in 8. subtilis remains the mechanism of competence, whereby properly treated 
cells obtain the capacity to take up 3NA. The competent cells appear at the 
stage in the growth cycle of the organisms at which the culture is beginning 
to undergo spontaneous lysis. The ccnnpetent cells in the population, which 
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